Summary-Endovascular aneurysm repair (EVAR) of abdominal aorta is a valuable treatment option in selected patients with abdominal aortic aneurysm. Renal artery occlusion is a serious complication after EVAR and may progress to permanent renal injury requiring hemodialysis. In this report, case of unexpected renal artery occlusion after EVAR treated with renal artery stenting in the late postoperative period is described.
1
Özet-Endovasküler abdominal aort anevrizma tamiri (EVAR), abdominal aort anevrizması bulunan seçilmiş hastaların tedavisinde önemli bir tedavi seçeneğidir. Renal arter tıkanması EVAR sonrası gelişebilen ciddi bir komplikasyondur ve hemodiyaliz gerektiren kalıcı böbrek hasarına kadar ilerleyebilir. Bu yazıda, EVAR sonrası beklenmeyen renal arter tıkanması gelişen ve işlem sonrası geç dönemde renal artere stent yerleştirilerek tedavi edilen bir olgu sunuldu.
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462
E ndovascular aneurysm repair (EVAR) of abdominal aorta is a valuable treatment option in selected patients with abdominal aortic aneurysm (AAA) that was introduced into clinical practice in 1991 by Parodi et al. [1] EVAR provides a less invasive alternative to open AAA repair and is associated with lower perioperative mortality and morbidity rates than open surgical aneurysm repair. [2] However, renal artery occlusion remains a serious complication after EVAR and may progress to permanent renal injury requiring hemodialysis. [3] Renal artery occlusion can occur through various mechanisms. The most common cause is perioperative deployment of the aortic stent graft such that it covers one or both renal arteries. It may also develop with intraoperative rupture and embolization of cholesterol plaques. [2] Renal artery occlusion due to overstenting is typically recognized and treated immediately. In this report, case of unexpected renal artery occlusion managed with renal artery stenting in the postoperative course is presented.
CASE REPORT
A 72-year-old male had been referred to vascular surgery department for assessment of infrarenal AAA. In the operating room, bifurcated stent graft (AFX; Endologix, Inc., Irvine, CA, USA) had been implanted in the patient through conventional bilateral groin cut-down under general anesthesia. The patient had been transferred to intensive care unit with stable blood pressure and heart rate. Acetyl salicylic acid, clopidogrel, and subcutaneous enoxaparin treatment had been administered. The patient's urine output had been monitored for 12 hours, and progressive reduction in urine output had been observed. Cardiac surgeons suspected renal artery occlusion and renal angiography was suggested. There was hypertension and obesity in medical history of the patient. He also had congenital solitary kidney: left kidney was patent and right kidney was absent. Analysis of laboratory values indicated preoperative serum creatinine value of 1.36 mg/dL and estimated glomerular filtration rate (GFR) of 54 mL/dk/1.73m ) and there was no urine output 24 hours after revascularization. The patient required hemodialysis to correct metabolic acidosis. Renal dimercaptosuccinic acid (DMSA) scintigraphy showed diffuse decreased DMSA uptake in left kidney. Hemodialysis was continued 3 days a week for 4 weeks. His serum creatinine value returned to baseline value of 1.8 mg/ dL (estimated GFR was 35 mL/dk/1.73m
2 ) after effective hemodialysis. He had a remarkable recovery with increased urine output. He was discharged without need for hemodialysis. At the first month follow-up visit, the patient continued to do well. His serum creatinine value had decreased to 1.5 mg/dL (estimated GFR was 48 mL/dk/1.73m
2 ), he did not require hemodialysis, and blood pressure was stable.
DISCUSSION
Several clinical studies have demonstrated that EVAR can be achieved with exceptional technical success. [3] Initially, EVAR was performed for patients with abdominal AAA who were at high risk for traditional open aneurysm repair. With the development of aortic endovascular devices, procedure has begun to be used in patients eligible for open repair. [2, 3] However, as with all innovative techniques, EVAR is associated with several complications, such as migration of endovascular stent graft; endoleak; graft limb complications, including kinking, stenosis or thrombosis of the stent graft limbs; and renal artery occlusion. [2] Unintended renal artery occlusion remains a severe complication related to stent graft deployment. [4] Renal artery occlusion after EVAR can occur through 3 main mechanisms. The most common cause is aortic stent graft covering one or both of the renal arteries. Aneurysm with short neck may be high-risk indicator for this complication. It has been reported that renal artery occlusion rate was between 2% to 4% upon initial stent graft deployment. [2, 4, 5] In a series of 204 patients, Kalliafas et al. observed bilateral renal artery occlusion in 1 patient and unilateral renal artery occlusion in another 4 patients (2.4%). [6] Similarly, in a study conducted by Stelter et al., 5 cases (2.5%) of renal artery occlusion were encountered, and graft was removed after 3 weeks in 1 patient. [7] In another study, Görich et al. observed that stent graft covered 1 renal artery in 2 of 55 patients. [8] The second mechanism of renal artery occlusion is intraoperative rupture and embolization of cholesterol plaques. [2] This complication was reported at rate of 3.3% in the series reported by Hausegger et al. In this study, renal artery occlusion by atheromatous material was observed in 3 of 55 patients. [5] Renal artery occlusion or stenosis can also occur due to remodeling of an irregular aneurysmal neck during stent graft deployment. [2, 5] In our patient, the renal artery was observed to be open in completion angiography after stent graft insertion. As result of progressive reduction in urine output and increase in serum creatinine level 6 hours later, we performed renal angiography and found that the renal artery was occluded. It was thought that occlusion was likely caused by atherothrombotic material. Renal artery thrombosis can be caused by partial obstruction after stent graft deployment that can be difficult to identify on intraoperative angiography. Delayed onset of renal artery thrombosis may be related to invisible filling defect in the renal artery profile, and even when the stent graft covers much of the orifice, lumen of the renal artery often fills with contrast-enhanced blood. Additionally, partial renal artery obstruction caused by the struts of the suprarenal hooks or the stent graft material may be masked by intraoperative anticoagulation.
Renal artery occlusion associated with EVAR remains an uncommon complication, and is typically found and treated intraoperatively within 30 minutes. If this is not possible, due to limited warm ischemic time of kidney, damage may occur. [2, 5] Renal artery occlusion due to stent graft maldeployment can be treated with "pull-down" method. Renal artery stenosis caused by plaque embolization may be treated by aspiration of the plaque. Stent graft covering renal artery after placement or due to chronic alteration of aneurysm geometry can be treated with implantation of bare stent into the renal artery. [2] It may also be recognized in follow-up period. Prolonged renal artery occlusion and strategy for operative treatment are not well documented. [9, 10] This uncommon and serious complication may be treated with both open and endovascular techniques. [9] In our case, renal artery occlusion was treated by implanting bare metal stent into the renal artery. Similarly, Hedayati et al. and Franchin et al. reported cases of renal artery occlusion treated with renal artery stenting in follow-up period. They also reported that renal salvage was achieved after renal artery stenting, despite prolonged ischemia time. [9, 10] In conclusion, since warm ischemic time of the kidney is limited, revascularization of an occluded renal artery should be achieved as soon as possible, either endoluminally or surgically. We have demonstrated that salvage of renal function is possible even after prolonged ischemic time following EVAR. Renal artery stenting is an effective option to improve renal perfusion and may be considered a viable alternative to open surgical bypass for patients with renal artery occlusion after EVAR-related delayed onset of renal artery thrombosis.
